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Preface

The data analyzed in this report were collected in the 1963-64 academic

year. Statistical analyses of the data were carried out in the following

academic year and the report was written early in 1965. However, publication
was delayed in the hope that a further study could throw some light on some
of the questions raised in this report.

During the 1965-66 academic year an attempt was made to carry out a
study comparing two in-service programs, one based on organized class dis-

cussions, the other on individual study together with easy access to the
fi].mSQ M

-

No usable information was gained from this study because a substantial
number of the participating teachers found it necessary to drop out of the
study because of the inaugurgtion of certain new federally financied pro-
grams in their school districts.

Although it is hoped that further studies of the effectiveness of films
in the in-service training of teachers can be carried out in the future, it

seems best not to delay the publication of this report any further.
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I ~ INTRODUCTION

l. Main Study
During the school year of 1963-64 a study was undertaken to determine the

effectiveness of three methods of preparing elementary school teachers to
teach the "new math" curricula. The first method involved a series of class

sessions centering around material presented in the SMSG text, A Brief Course

in Mathematics for Elementary School Teachers. The second used the text and,
in addition, a series of 30 supplementary films shown via the usual school
projector. The third used the text and the same films shown via television.

It was expected that thla training would produce favorable changes in the
teacher's ability to understand the concepts involved in the "new" mathematics,
and in their attitudes towards mathematics teaching. An opinion inventory and v
two parallel forms of a mathematics test¥* were admlnlstered to each teacher
before starting and after completing the course to measure these changes. Two
types of attitude scales were derived from the opirnion inventory. One,

Traditional - Creative, measures cconventional as opposed to the more creat1ve

views of mathematics and mathematics teaching erbodied in the modern curricuia.

The other, Like - Dislike, measures the teachert!s degree of 1iking for mathe-

matics and mathematics teaching.

Siince, for each method, the way in which classes were conducted varied
considerably, questionnaires were sent out to the class instructors to éet a
pleture of the procedures followed in a given class. Data was analyzed from
those classes returning a set of matnematics tests and/or opinion inventories,
and a questionnaire. Below is a table listing, by metuod, the number of stu-

dents and classes included in the analysis.

IABLE I
Mathematics Tests Opinion Inventory
Classes‘ Students Classes Students
Text 47 872 7 Text ko o 5k
Film 20 L8k | Film 16 18k
v 5 408 v 1k 361
Total 82 1762 Total 79 1305

Class size varied considerably, the range being from 1-43 with a mean of
19.1. ‘
*These tests are reproduced at the end of this report.




2. Virginia Study

In the main study, the same form of the opinicn inventory was given before

end after the course. However, the pre and post mathematics tests differed.
These were designed as parallel tests, and, in order to determine their simi-
larity, both were asdministered to a group of 127 teach=rs and prospective
teachers in Virginia. In this study the pre test waé administered first and

the post test a few days later preserving the order of the main study.

3. Kentucky Study
During the summer of 1964, a number of classes in Kentucky used the text

and films, via projector, as the basis of an intensive course in teacher educa-

tion. The classes met for peribds of time vafying from two to eight weeks.
The pre and post mathematiés tests were used to provide a comparison with the

achievement of teachers in the main study.

IT Resulﬁg

J[ 1. Virginia Study ) ,

The data from the almost simultaneous administration of the two mathemgfics
tests indicates that they are quite similar, and may safely be substituted for
each other to provide a measure of growth. Table II presents>basic aescriptife
statistics for the tests as found in this study. '

TABLE II

N = 127 " Mean Standard Deviation
Pre 22,912 ' 8.76
Post 24,079 ,9-34

Correlation of pre and post = .876

Although the difference between the two means is statistically significantf
this difference is so small that it is not regarded as practically important.
In any case, comparisons of the difference between the pre and post tests in
the main study use the above difference of 1.167 as a baéeline. The difference
between the sfandard deviations is not statistically significant.

fAll differences reported as statistiéally significant refer to the .0l level
of probability while those differences reported as not statistically signifi-
cant had a probability greater than .05.




2. Main and Kentucky Studies
The differences among students using the three methods of instruction on

the two attitude scales were negligible, and since these were preliminary
versions of what are at present more refined scales, it was decided not to do

further analysis of the opinion inventory data.

The table below presents pre, post, and gain score means and standard

deviations for the students in each method and in the Xentucky study.

TABLE IIT
PRE POST GAIN
Standard Standard Standard
E_ Mean Deviation Mean Deviation Mean Deviation
Text 872 19.53 9.21 27.22 10.40 7.68 8.91
Film 182 19.62 7.70 26.96 9.58 7.3 T.46
v 408 18.29  T.24 27.00  10.36 8.71 8.0
Ky. . W76 17.72 7.46 24,73 9.20 7.0l 6.10

a. Main Study

Tach of the gain score means was. tested for significance against the pre-
post difference of 1.167 found in the Virginia study and was found to be highly
significant. The differences among the gain scores for the three methods was
examined. No significant difference was found between students using only the’
text and those supplementing it with projected films. The differences between
those students using only the text and those supplementing the text by ™V
showings of the films, and between this group and that using projected films,
although small, were statistically significant.

A similar type analysis was performed on a samplé consisting of those
students in organized (as opposed to self-study) classes in which more than
2/3 of the course material had been completed. Table IV presents means and

standard deviations for the students in this selected sample.




TABLE IV
Staqdard Standard Standard
N Mean Deviation Mean Deviation - Mean Deviation
Text 533 20.31 8.57 28.19 9.96 7.88 9.17
Film 277 20.56 8.17 27.65 9.4l 7.09 7.15
™v 173 19.29 T.34 33.57 T7.90 14,28 T7.23

Again, the differences between the gain score means and the Virginia study
difference are statistically significant; and there is no significant dif-
ference between the Text and Film gain scores. However, the differences
between the Text and TV, and the Film and TV gain scores are corsiderable, as

well as being highly significant. Implications containedAin these results will
be taken up below.

b. Kentucky Study

The mean gain score obtained from‘the Kentuéky study was compared with.the
pre-post Virginia study difterence and the gaip scores of the three groups in
the main study. As in the main study, the gain by the Kentucky students is
significantly greater tnan the Virginia difference. .The small differences
between the Kentucky, and, Text and Film students of the mainzstudy are not
statistically significant. The difference between the Kbntuckyﬁﬁnd ™V studenté
is hiébly significant.~ Thus, it éeeﬁs that a short intensive course is as |
effective as a much longer course, at least so far as immediate gains afe con-.
cerned. No information has been obtained to enable us to compare‘fetenxion
over longer periods of time. ‘ A

c. Relevant Variables

Information on the sex, age, length of time teaching and grade level
presently taught was obtained for”the students in the main and Kentucky studies.
Mean pre, post and gain scores for each level of these variables were calcu-
lated. (See Tables B and C of the Appendix). The differences between levels
were often quite small and the variances within each level quite large. In

addition, some levels had only a small number of cases. Keeping these
cautions in mind, the following trends regarding initial and final scores
seemed to emerges V

s s s b e e e epe s e o en . - -y v e = e




1. Men score higher than women. -

2. TYounger reople score higher than older people.

3. Teachers of higher grades score higher than lower grade teachers.
., Teachers -rith fewer years of teaching experience‘score higher than

those with a great deesl of experience.

Two additional pieces of information, numoer of credits of college mathematics
and highest academic degree obtained, were available for the Kentucky students.
Although the cautions mentioned above apply here also, the following trends

were noted: - - -~ o

1. The more college mathematics taken, the higher the score. -
2, The higher the academic degree achieved, the higheTr the initial score
.but the lower the gain scores ¢ !

It is likely that a numbe: of the above categories are interdependent so
that it is difficult to isolate the relevant Variables (e g., There s probabxy
a greater percentage of men teaching higher grades as compared W1th the lover
grades, and so the higher scores of the upper grade teachers may reflect this
difference.) Further, it is difficult to speculate on the reasons beh1nd these
findings because we have no 1nformation on other, potentially'relevant

variables.

The questionnaire that was sent to the class instructors of the main study
was intended to isolate variables present 1n the classroom s1tuation that seemed
likely to 1nfluence class achlevement. Information about the folloW1ng Varl-

ables was obta1ned'

The degree of class organization (i.e., organized class, self-study
with aid, self-study without aid).
The amount of text and £ilm material covered.

The number of hours of, and concentration of, class sessions. ]
The degree to which the teachers participated in the class sesslons.
The instructor!s Judgement of the class' motivation to learn the
material. ‘

The extent to which the class as externally motivated (e.g., by the
use of quizzes) i
The extent to which supplementary materials were used.

Class attendance.




As is the case with all self-report instruments, the validity of the question-
naire depends on the accuracy of the memory of the person reporting. In this
study a number of months had passed between the end of the coursé‘énd the time
the instructors filled out the questionnaire. In addition many of the ques-
tions asked the teachers to make absolute judgements (e.g., they were asked
whether the general level of class motivation was high, medium; or low) with-

out providing standards on which to base these judgements.

(lass means and standard deviations for pre, post, and gain scofes were
calculated for each level of these variables (See Table D of the Appendix) .
The cautions mentioned in comnection with the background variables are also -

. applicable in evaluating the following observations: - , i ,;f

1. The greater the class organization, the higher the gain score.

2. The more material completed, the higher the gain score.

3.' More learning occurs’in a lecture-discussion type course than a pure
discussion course. However, more learning occurs in a pure-dis-
cussion than in a pure-lecture course. ’

4, The greater the class motivation, as judged by the instructors, the
higher the gain score. ' ‘

5. The more the number of externally motlvating factors, the higher thé
gain score.

6. The better the class attendance, the higherrthe gain score.

As mentioned above, the classes in the Kentucky study took from two to
eight weeks to complete the course. Mean class pre, post, and gain scorés
were calculated for each of these time periods. As can be seen in Tablé E of
the Appendix, no systematic trend relating achievement to ourse durétion
seems evident. Again, the small number of classes, and, large variation within
and between classes makes it difficult to draw conclusions. However, since all
classes spent approximately the same number of hours on the course, regardless
of the number of weeks taken, the above finding may not be too surprisinge.
Here, too, tests of retention may show differences that were not found

immediately after course completion.

An attempt was made to track down the great difference in gqin scores f"‘:’>
among the students usiné TV and the other two methods in the samﬁle selected R
for class organization and course completion. One rather obvious factof is
that there seems to have been more opportunity for repeated viewings of the
TV programs than of the projected films. To explore the possibility of other
favorable factors, percentages of the number of students falling into each

6 et
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level of the background categories, and of the number of classes falling into
each level of the class variables were obtained for the three methods. (See
Tables F and G of the Appendix). The TV students do not have a greater per-
centage of favorable background factors as compared with those in the other two
methods. On the other hand, this group does show a higher percentage of
favorable class varlsbles (i.e., at levels of the varisbles assoclated with
higher scores). However, it is possible that other factors are at work in this
group, and that the presence of a large number of TV classes in these categories

is the cause of the high scores associated with them rather than vice versa.

Some of these other factors may be connected with the observation, made by
a number of people who have worked with TV as an educational medium, that stu-
dents seem much more attentive to material presented by TV as compared with
more conventional methods of teaching. This attentiveness may partly be a
result of the newness of television as an educational device, and, of the
feeling of personal contact with the TV instructor that student audlences have
reported. Further, educational television has often been employed as a medium
for primary coﬁmunication of ideas and information as contrasted with the fre-
quent use of films as entertaining supplements. Thus, TV may have an "image"
that is more conducive to serious study than projected films. Whatever the
factors responsible for the sharp increase in gain scores, they quite reason-

ably seem to increase in potency as the degree of material completed increases.

In sumpary, it must be stated that the many uncontrolled factors present
in this study, make it somewhat dangerous to place a great deal of confidence
in the above findings. Although, many of the findings seem quite reasonable,
the lack of information about how the classes were conducted, how subjects
were assigned to classes, the ability and prior experience of the subjects and
the competency of the instructors, calls for extreme caution in generalizing
from these results. The only clear-cut statement that can be made is that most
of the students profited from the training that they received. 7




TABLE A

MATIN STUDY

MATHEMATICS TESTS SCORES

(calculated from class means)

PRE POST GATN
Standard Standard Standard
Method I_\I_ Mean Deviation Mean Deviation Mean Deviation -
Text ¥ 20.26 5.17 27407 5,52 6.81 4.86
Film 20 20,12 2,6k 27,22 4,09 7.10 3,25
TV 5 18.69 2,78 27,91 6.37 9.22" 5.17
MATHEMATICS TESTS SCORES - Selected Sample
(calculated from class means)
PRE POST . GAIN
Standard ** Sandard : Standard
Method N Mean Deviation Mean Deviation Mean Deviation
Text 23 20.16 L.71 28.22 h,69 - 8.05 ko1
Film 13 . 21,07 2.34 27.79 2,98 6.72 2.97.
TV 8 19.57 2.57 32.66 3,10 13.10 3.71

T




TABLE B
MATN STUDY

MEAN MATHEMATICS TESTS SCORES

BACKGROURD BACKGROUND E
VARTABLES v | PRE | POST [GAIN | VARIABLES N | PRE | POST [GAIN
| GRADE LEVEL
SEX TAUGHT
Male - oh6|22.371 30.12{ 7.75 | K and less 9l16.33 | 24.78] 8.4k
Female 985(19.11 | 27.54 | 8.4 | 1 -3 385117.36 | 25.54| 8.17
No Response 2| 9.00|21.00[12.00 | & -6 538|19.96 | 28.17] 8.21
' -l 7-8 105|2%.23 | 32.81| 8.58
AGE ' 9'and greater|100]22.00 | 30.76| 8.76
20-30 years |301l|21.k2 |28.15 6.73 Other School | 72120.99 | 30.57 9.58
30-40 o72|20.19 ! 29:06 | 8.87 | Fersomnel .
40-50 273l19.74 | 28.86| 9.11 Pre-Service | 13[29.15|29.62| .16

50-60 291|18.10 | 26.81 | 8.7 | om-Sehool 312.00 | 22.3310.33
60-T0 90|18.27 | 26.20| 7.93 No Response - 7|13-00 | 24.00}11.00
Over T0 4{1%.00 | 25.75 11.75

No Response 2{22.00 | 28.00| 6.00

NUMEER OF

YBARS TEACHING
0 25(26.08 | 31.04 | 4.96
1-3 oh1{21.17 | 28.70{ T7.53
4-10 328|20.11 | 28.95| 8.84

11 and higher|599|18.78 | 27.38 8.60
No Response 40/18.58 | 24.90| 6.33




TABLE C

KENTUCKY STUDY

MEAN MATHEMATICS TEST SCORES

BACKGROUND VARIABLE N PRE POST GAIN

GRADES PRESENTLY TAUGHT

K-3 121 15.03 21.55 6.52

4-6 137 16.98 24,78 7.80

-9 99 21.0k4 27.64 6.61

10-12 13 25.00 29.31 4.31

; Other School Perscnnel 6 20.17 30.50 10.33
4 Pi'e-Service
3 Non-School

No Response : 96 17.69 2k, 79 T.10

NUMBER OF YEARS TEACHING

TR 1-3 83 19.51 271 | T7.90
: 4-6 47 19.30 26.57 7.28
. 7-9 1l 17.46 21,96 8.50
3 10-12 31 17.32 25,148 8.16
3 13+ 199 16.48 22.89 6.42

No Response 57 17.70 23.16 5.46

HIGHEST ACADEMIC DEGREE

0 92 17.44 24,94 7.50
é BA 2kh2 17.63 2h,95 T.32
: MA 8k 19.33 25.92 6.58

Ed D 2 18.50 23.50 5.00

Ph D

No Response 55 16.0k 21.76 5.T3




VARTABLE N PRE POST GAIN
CREDITS IN COLLEGE MATH
0 20k 17.54 2k, Th 7.20
1-3 81 17.10 24 b1 731
4-6 63 17.21 23.92 6.11
7-9 33 18.76 26.27 T.52
10+ 26 2k.58 32,0k T.46
No Response 69 16.38 22.35 5.97
SEX
Male T3 50,25 27.70 7.45
Female 362 17.2k 2k.31 7.07T
No Response s} 17.51 23.29 5'.68
AGE
20-25 80 20.45 27.75 T.30
26-30 51 20.08 28.37 8.29
31-35 1 17.66 25,49 7.83, :
36-40 47 17.79 25.79 8.00
ln+ 206 16.27 22.82 6.55
No Response 51 16.9% 557

11

22.51
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TABLE D

MATN STUDY

MEAN MATHEMATICS TEST SCORES

(calculated from class means)

CLASS | crass - CLASS . lcrass| -
VARIABLES | N | PRE |POST}{GAIN | VARIABLES : | N | PRE |POST |GAIN
MODE OF HOURS SPENT
INSTRUCTION IN CLASS -
Text 47 [ 20.26(27.07(6.8. | o0 <m <10 | 18]19.81]25.72| 5.90
Film 20 |1 20.12(27.22/7.10 | 11 <H <2 | 1k |18.92(26.81| 7.89
TV 15 |18.69|27.91{9.22 | 21 <HE <30 | 12 |19.28/27.70| 8.k2
CIASS ] 3L<HEx U | 9(20.97|32.22|11.25
STRUCTURE B <E<50 | 3]19.74/25.92| 6.18
Self-Study 11 |20.96{24.72|3.76 | 50 >E - | 2]17.93|50.96/13.03
Self -Study - No Response | 24 | 20.76]26.47 5.7 -

Aids 8 119.99/25.39|5.60
Org. Class 63 |19.76|27.92|8.17 CONCENTRATION

, B :OF CLASS
TEXT COM- - 1o
SRR 1 27 | 21.01|28.70 769
—1 ‘ 2 24 1 18.92126.82| 7.90
0-%. - 1 {25.92|31.48|5.56 3 3 | 17.62|31.76]12.13
>%. ?g 15-117.47|24.38(6.86 | © 4 2 117.57|25.55| 7.98
>§- - Total 64 |20.41|27.89|7.48 Z 6 |18.74 27f7l‘ 8.99
No Response 2 [20.31}27.06|6.75 7 I R R
DFGREE OF FilM 8 D R e
COMPLETION No Response 20 | 20.66{25.21| 4.55
1 9.

0-3 == |="=" |7~ |~~~ | ' STUDENT PAR-

1 2 TTCIPATION
> -:-3- - :-3- - | mmma | mmee |- _—
>2 _ motal 52 |19.39|27.26|7.87 Le‘ctgre 8 |21.82]26.90| 5.09

3 Lecture- )
No Response 50 [20.29]27.27|6.98 Discussion k7 {19.41]|28.25| 8.8%

Discussion 8 | 19.70(26.99| T.29

JUDGED MOTI- .
T No Response 19 | 20.55|25.08| 4.53
Low 8 |18.92{22.38|3.46
Medium 49 |20.54[27.38(6.82
High 23 118.98{28.78|9.80
No Response 2 120.31|27.06{6.75

12




QUESTIONNAIRE :
VARTABLES N PRE POST GAIN
EXTERNAT,
MOTIVATION
1 2 20.73 32.40 11.66
2 25 20.10 26.48 6.38
3 14 21.45 28.01 7 6.56
4 15 18.58 28.87 10.29
5 5 17.12 29,02 11.90
6 - 2 : 17.93 " 30.96 13.03
No Response 19 20.55 25.08 4.53
SUPPLEMENTARY ,
MATERTALS
1 19 18.93 28.33 A 9.40
2 ' 16 18.79 26.88 8.09
3 13 20.07 26.30 ' 6.23
4 1 18.00 27.42 9.h42
No Response 33 21.08 27.21 6.13
ATTENDANCE
~ CLASS
Low 2 16,02 22,23 - 6.21
Medium 18 20.33 27.80 T U7
High 43 19.69 28.24 8.55
No Response 19 20.55 25.08 k.53
ATTENDANCE
- FILMS
Low J— ———— ———- ————
Medium 8 22,12 28,27 6.15
High 11 15.96 31.65 11.68
No Response . 63 19.66 26.37 6.7
13




- <

KENTUCKY STUDY
MEAN MATHEMATICS TESTS SCORES
(calculated from class means)
NUMBER OF WEEKS |
COURSE LASTED N  PRE POST - GAIN
2 3 16.988 23.721 6.733
3 8 18.678 27,888 |  9.211
L 1 16.760 24,920 8,160
2 20.820 30,79k _ 9.97h
6 L 17.145 22,37k 5.009
8 1 1%.500 16.643 2,143
;
|
1k

AR Text Provided by ERIC .




TABLE F
FREQUENCIES OF BACKGROUND VARIARLES
: SELECTED SAMPLE.
: Total N = 455 Total N =138 | Total N = 143
‘ ] VARTABLE ' Frequency | Percent Frequency | Percent Frequency | Percent
g Male 49 11 66 47 3l ol
- S Female %6 | 8 | T2 52 109 . 76 -
3 S - A_G_E_? . .
20-30 Years 90 20 39 28 2T 19
30-L0 82 18 » | 25 L3 30
40-50 107 2l 25 18 | 31
50-60 +134 29 28 20 26 18
€0-70 - 9 10 1 3 | .2
Over T0 1 0 1 1 N
No Response 1 1
NUMBER OF YEARS
TRACHING
o 6 1 ‘ ’ ;
1-3 73 16 38 28 29 | 20
4-10 113 25 39 28 5T Lo .
1l and higher 247 54 58 42 58 Kl
No Response 16 4 3 . 2 i
GRADE LEVEL TAUGHT o
K and less 1 1 2 1l
1-3 134 29 28 20 50 35
4-6 172 38 5 5k T0 ko .
s 7-8 61 13 10 7 12 . 8
E - - 9 and greater 53 12 1k 10 5 3
%> S Other School :
B L Personnel 28 6 10 T S, 3
... Pre-Service 2 0 ,
g - ! Ton-School 1 0
No Response L 1
Iy ‘l
b 15
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FREQUENCIES OF CIASS VARTABLES .

SELECTED SAMPLE-
TEXT ' FIIM ' TV

npmp— w—

Total N = 23 Total N = 13 . Total N = 8
VARIABLE Frequency .Percent -Frequency | Percent || Frequency Percent

s e
Tl

JUDGED MOTTVATION ‘ SRR M R
“Medium | " 13 56 12 - | g3 - | -3 -
High - 10 b3 : 5 63"
ROURS SEENT IN ‘ | '

CLASS

o
A

b i
AAIAIALALA

30

50

w N H
PRPEP
U Ew e
eNoNeoNeoNe/
e
(0]
P

3
VIAIALAIA
==}

26 B

ooV
=

No Response - o Y- 15 | 3 ~38,

CONCENTRATION OF

CLASS MEETINGS I o
1 10 43 9 69 3 .38
2 9 39 3 - 23 L 50
3 ] ‘ z 1 12
i V‘
5 : 4 17

‘No Response , | ' -1 8

STUDENT PARTICIPA- -

N TION: i . ' . !

IR Tecture 1 7 - 30 N , L
e Lecture-Discussion 16 69 5 . 38 8 100
Discussion ‘ , 8 . - 62

EXTERNAL MOTIVATION |
1 1 L
2 13 56 3 .| _ 23
3 3 13 6 TS ‘
4 2 9 4 31 7 88
5 3 13 1 12
6 ; 1 L
No Response
16




TEXT , FILM v

Frequency | Percent Frequency | Percent | Frequency Percent

L 17 6 46 1 12
L 17 3 23 7 88
8 35
Yo Response 7 30 L 31
CLASS ATTENDANCE , '
Low
Medium L 7 9 69
High 19 83 L 31 8 100
No Response
FLIM ATTENDANCE
Low '
Medium 6 46
High : 3 23 T 88
No Response 23 100 L 31 1 12
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SCHOOL SMSG FIIM - FIIM TEXT EVALUATION STUDY

MATHEMATICS MATHEMATTICS TNVENTORY

STUDY GROUP
FORM A

This is a test on some of the ideas in the textbook
"Brief Course in Mathematics for Elementary School Teachers."
This textbook presents a number of basic concepts which have
not, in the past, ‘been stressed in the elementary school
program. Consequently, some of the ideas in this test will

be unfamiliar to many teachers.

The purpose of this test is to obtain base-line data so
that an evaluation of the textbook can be made. A similar

test will be given at the end of the course.

Be sure to F£ill in your code number on the answer sheet.

Copyright 1963 by
The Board of Trustees of the:
Teland Stanford Junior University
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INSTRUCTIONS

All of the questions in this test are multiple choice.
You are to select the correct answer from the flve choices
given and draw an X through the correspondmg letter on
your answer sheet. Here are two sample questlons.

0. The product .046 x .3 equals

A. 0.00138 - p. 1.38
B. 0.0138 5 E. 13.8
c. - 0.138

The correct answer is O. 0138, which is
opposite the letter B.. Therefore an )(
has been drawn through the letter B on
your answer sheet for sample question 0.

00. Which of the following sets can be matched9

W = {Sunday, Monday, Tuesday, Wednesday,
Thursday} _ :

{a-—.——-», ,4—‘.»,4——-,/}

{a’ e’ i’ o’ u}

7 = the set of one digit counting numbers
less than ©. e -

A, only W and X D. Only W, X, and ¥
B. Only X and ¥ E. All of these.
C. Only X and

N

gince each of the sets W, X, ¥, and Z have
five members, they all can be matched. Thus,
the correct answer is "All of these", which
is opposite letter E. Therefore, draw an )(
through the letter E on your answer sheet
for sample question 00.

There is space for seratchwork on the right hand side of each
page of the test. Please do not make extra marks on your
answer sheet. Wait for the signal to begin.
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1.

Which of the following number sentences are equivalent
to the sentence whose model 1s shown on this number 1line?

T
N
> 5
«———0—0—0— 90— —& ->——o——>
o 1 2 3 4 5 6 7

(@) ¥=T7+5 (¢) ¥+5=17
() N=T7-5 (@) 7-N=5
A. omly (a) amd () _ D. Only (b), (¢) and (a)
B. Only (b) E. All of these.
c. Only (b) and (c)

r "8 + T4 is

written in each blank'béiow, which of

the sentences will be true?

(a)
(b)
(e)
(a)

A. Only (a)
B. Only (b)
C. Oniy (a)

> 8+ 78
<0+ 75
s Y6 + T2
>t + 2
and (c) D. Only (c) and {(d)

and (d) E. None of these
and (b)




B

3.

Which of the followirg are true?

SRS

(b) %%» is the reciprocal of '%g

SR

@ $x3-%

A. Only (a) D. Only (c) and (d)
B. Only (b) E. All of these,

c. ‘only (a) and (b)

In what base are the numerals written if 2 x 2 = 10?

A. Base four D. Base five
B. Base three E. None of the above
C. Base two is correct.

Suppose A has a members, and B has
If B is a subset of A, then A ~B

b members.

A. has a + b members. D. has a - b members.
B. has a - b members. E. 1is not a set.

C. has b - a members.

a3




Given ZRST as the unit angle
R

30° , S .

S P and the AABC B
T A

The sum of the measures of the angles of AABC in

terms of the unit angle is:

A. 6 units D. 180 units

B. 7 units E, None of these.
C. 5 units :

A ball club won 4 of the 8 games already played.
If 1t wins the next two games, what percent of the. .-
games will it then have won?

A. 80 - D. 50
B. 70 | E. 60
C. 75

The Division Algorithm states: If (a,b) 1is any
ordered.pair of whole numbers, it is always possible

to find whole numbers d and r with r < b .such ’
that a = (¢ X b) + r. For the ordered pair (978,37),
which of the following pairs are correct for qa and 1r?

A, g=20, r =238 D. q=26, r =16

B. g=6, r =16 E. None of these.
C. q=230, r =68

oo e = e i e < = = =




Questions 9 and 10 refer to the additlion exercise below: o

+ 672 = 6 hundreds + 7 tens + 2 ones
834 = 8 hundreds + P tens + 4 ones
Q hundreds + 10 tens + 6 ones
= R thousands + S hundreds + T tens + U-ones -~ -
=R, STTU (Final answer)
9. P =
A. 8 T D. 3%
B. 3 E. 834 |
c. 83 T Tl ;

.
- - - e
I

10. In the final answer, R, STU represents:

A. The product of the numbers R,S, T and U.

B. The sum of the numbers R, S, T and U.

c. (R x 1000) + (8 x 100) + (T x 10) + (U x 1).
D. (R x 1)+ (s x10) + (T X 100) + (U x 1000)."
E. Eleven thousand, five hu.dred six.

11. Tn order to find the product 6 x 9 we might:

A. Form the union of two disjoint sets with six and
nine members.

B. Form a six by nine array.

C. Use the division algorithm.’

D. Notice that (6 X 9)base 10~ 3ten X (6thi°eex 9three).

E. Draw a triangle with sides 6" and 9" long.




12,

13.

Which of the following sets of points best represent
the inequality 2 < n < 7 where n is a whole num-

ber?

A. (K ->-—o-
o 1

8 7 6 5 &4

C. {—t—0—0—0—)—o—% -
15 16 17 18 19 20 21 22 23

-9~
2 1 0O
*

D. {(—%—o—o—0—0—Y—o—0—0— >
2 3 4 5 6 7 8 9 10

E. < >

0 1 2 3 4% 5 6 7 8 ¢

Which of the following sets is not closed under
multiplication? '

A,
E.
C.
D.
E.

the
the
the
the
the

set
set
set
set
set

of integers

of odd integers

of negative inftegers

of positive rational numbers
of all rational numbers

How many of the following numbers are odd?

3five’

b=

Q W

none
one
two

uten’

36

‘seven’? 12

11

nine’ three

D. three
E. all five
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15. Which of the points A,

1,60

17.

B, C, D, ov E on this num-

ber line can be named by the fraction %

—— OO

& & &
o ammn 4 g

0 AB E CD 1
61205 1e is how many times as large as 6121 e 2
A. twelve D, five
B. ten E. None of the above is
c. nine correct.

Indicate which English sentence or sentences corres-

pond to the open sentence, K < 13

(a) The temperature 1is below thirteen degrees.
(b) Joan bought more than thirteen pairs of shoes.
(c) There are fewer than 13 DOOKS overdue.

(d) Bill has thirteen dollars.

D. oOnly (b), (c) and (a)

A. only (a) and (c)
E. All of them.

B. Only (c¢) and (a)
¢c. only (a), (v), and ()

et




18. Which of the following angles appear to be congruent.
to ZABC ? o

D, Only ZD, ZE, and /G

A. Only 4D and LF
None of these.

E. Only /E and («H ‘ E.
C. Only «£D and <ZG

19. Which of the following are models for the same rational
nhumber as this one?
(@) 4 sty
0 1 2
A, Only (a) D. Only (a), (b) and (4)
% . B. Only {(c) E. All of these
2 C. Only (a) and (v) |
. 28
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20. Which of the following are true?

(a) If %—-r=%,r.=-]% 1
B G-B-f-2-G-D ,
@ 3-3-3-3
@ §-3-3

A. Only (a) D. Only (bjiénd:(d)&‘

B. Only (b) E. None of these.

Cc. Only (a) and (c)

o1. The least common multiple of 18, 27, and 45 1is:

A. 3x3

B. 2x3Xx5

C. 2Xx3%Xx3x3X5
D. 2Xx3xXx3xXx3x3x3x3x3x5
E. None of the above.

(o] \ O
o OO ,
o £l o R . ~ \' 2
o ' 0

In this question four diffefent numerations of the above
set are given. Select the answer that indicates all the
correct numeratlons.

(a). 325even
(b) 2Ofour
() #344ve
(a) 24nine

A. Only (a) and (c) are correct.
B. Only (b) and (d) are correct.
¢. only (a), (b) and (c) are correct.

D. Only (B), (c), and (d) are correct.
E. All of the answers are correct.

29
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23.

2k,

25.

26,

Ce vl

Four of the following numeraIS‘arehhames’for the same
number.. Which one names a different number?

22
- 100

25 thousandths

Ao 00025 ’ 7 'Do

B. 2.5% E.
1

What is the hundreds digit in the answer to
3375.49 - 861.17

A. 5 ’ : D. 1
B. 2 E. ©

¢, &

What is the number of different prime factors of 6C?

A. 0 ‘ D. 3
B. 1 E. %
C. 2 ‘ ‘ ‘

Choose the best way to complete this statement: Standard
units of measurement are used because

A. 1t is important for people to use the same unit in
dealing with each other. ‘

B. standard units give more accurate measurements than
units which are not standard.

¢, people have alwayé used them.
D. they are all related to base 10 numeration,

E. the English system is more natural than the metric
system.

30




bA

28.

29.

D. only (a), (b) and (c)
E. All of these.

A. Only (a) and (b)
B. Only (a)
c. Only (d)

The markings on a ruler divide each inch into 8 equal
parts. The correct way to report a certain measurement
made with this ruler 1s:

p. (35t in.

E. 3-]-_% in.

A. (3%5-4"-: 51-2-) in.
B. (3;% &) in.

c.. (3t —1%) in.

Which of the following are empty setls‘?

(a) All odd numbers exactly divisible by 2.

(b) Women who have been president of the U.S.A.

(c) All positive even numbers exactly divisible by 5.
(d) All whole numbers which do not have 1 as a factor.

A. Only (D) D. Only (a), (b) and (d)
B. Only {(a) and (b) E. All of these.
¢. Only (b) and (c) ‘

31
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30.

32.

33.

Which segment has the least measure?

A. from 4 to “8 on the number line.

B. from 6 to +9 on the number line.
C. from 6 to O on the number line.
D. fron O to T5 on the number line,
E. from 6 to '5 on the number line.

Suppose l ids a binary operation with

1 | 1=0 7 | 2=13
2 | 2 =3 L | 4 = 15
5__1__6 = 29 9 | 2=17

What 1s 6 _1 32

A, 6 D. 17

B, 3 ‘ E. 18

C. 9 "

Which of the following are true statements?

(2) {a,B} U {c,D,E} = {C,A,B,E,D}
(b) N([O:l}) = 2
(C) [X:Y:Z} ~ {X} = -[Y:Z}

A. None of these D. Only (b) and (c)
B. Only (a) E. (a), (b) and (c)
C. Only (a) and (e)

The most important common property of the sets {A, 2,% }
and {0, 1, 2} 1is suggested by

A, 2 D. empty
B. {’,] Eo 3
C. 6

32




34,

36.

Which of the following statements are true about tThe
figure?

(a) AABC = AFDE B
(b) AFDE = AACB
(c) AACF = ADFC A C
(d) AACF = ADEF
A. Only (a) and (c)
B. Only (b) and (4)
C. Only (a) and (b)
D. Only (c) and (@) F D
E. Only (b) and (c).
E
The inverse operation for addition is:
A, addition. D. division
B. subtraction. . E. None of these.
C. multiplication.
What is the sum of 6eight and 3eight ?
A. 9eight D. lleight
B. lgeight E. None of these.
C. loeight

The area of the triangle shown at the right may be
found by

A, Adding 8 and 21.

B. Multiplying 8 by 21.

C. Multiplying 8 by 21 and
dividing the result by 2.

[e3)

17"

T

D. Hultiplying 17 by 21 and |
dividing the result by 2.

N
H—

E. Adding 10, 17 and 21.
33




38.

which of the following sentences does this illustration
represent?

bod

+
;

(2) (5 + (9 = (3

) (3 - (5 =D

() (*5) - (=D

(@ (% + (H=0D

A. only (a) | D. only (b) and .(4)
B. Only (4) E. Only (a) and (c)

¢. oOnly (a) and (&)

Which of the following is the best example of something
unique?

A. a symbol for the number oi fingers you have
B. the second house from a certain corner in a
residential district

C. the number of eggs in a dozen
D. a point on a ruler which is one inch from the
three-inch mark

E. a rectangle with one side five inches- long.

3

. *?l .
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41,

42,

If the height of a rectangular prism is doubled, and
nothing else is changed, what is the ratio of the
volume of the new prism to the volume of the original
prism?

A, 2:1 D. 8:1
B. 1l:2 E. 1:8
C. 4:1

If 13 candy bars are to be given to 3 Dboys so that
each boy receives at least one candy bar, which of the
following statements must be true?

One boy receives 10 candy bars.

Each bny receives at least 2 candy bars.

One boy receives at least 5 candy bars.

One bdy receives at least 7 candy bars.

The boys all recelve a different number of candy
bars.

l:l:lU.OtrJ:D

If X= (b, a} and Y = {7,8}, the most important
property of the set XUY 1s suggested by

A, {1} D. the order b, a, 7, 8
B. T E. 2
c. 4

35




43, If %, y, 2z are numerals in base five notation, which
of the following are correct?

(a) x+y=y +x
(v) x(y +2) = Xy + Xo2
(¢) if x < yand y< z then x < z:

A. Only (a) o D. Only (a) and (c)
B, Only (b) F (a), (b), and (c)
C. Only (a) and (b)

4, Which of the following are true?.

2 _4 8& 10 _ 14

(@) 3=g=-T5-=
®) §+3=13
4 5 7 _ 43 "
3 () + 1= 7
4 (@) 5+ %___g%
37
» A. Only (a) D. Only (a), (b) and (c)
A B. Only (a) and (b) E. All of them,

C. Only (ec) and (Q)

1 45, If A and B are two sets which can be matched (put
. in 1 -to 1 correspondence) then:
1 b A, A and B must both be sets of numbers.

B, A and B must have the same number of elements.

C. Neither A nor B can be the empty set.
D. A and B must both be sets of points.
E., A and B must each have one member,




46, If three lines are drawn on the same plane and no two
of these lines are parallel, the figure formed could
include

A, exactly three angles.

B. exactly two points of intersection.
C. a triangle.

D. two closed curves.

E. a rectangle.

47. Which one of the following division examples will result
in the quotient. 25,2 ? ‘

A, 57 .12 D. .005) 126
B. .5) .12 E. .0005) .126

c. .05 12

48. How many different planes may contain a certain set of
three points if the three points are not in a straight

line?

A. O D. three

B. one E. infinite number
C. two

kg, Which of the following intersection sets is impossible
for a straight line and a triangle?

A, The empty set

. A set of exactly one point

. A set of exactly two points

A set of exactly three polnts

A set of an infinite number of points.

= o Q W
L]
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50. Which of the following are true?

(a) 1If r='-§+-¢, then r=%

A. Only (c) D. Only (&) and (d)
B. Only (d) E. All of these.
C. Only (a) and (c)
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SCHOOL SMSG FIIM - FIIM TEXT EVALUATION STUDY

MATHEMATICS MATHEMATICS “INVENTORY

STUDY GROUP FORM B

This is a test on some of the ideas in the textbook
4prief Course in Mathematics for Elementary School Teachers.
This textbook presents a number of basic concepts which
have not, in the past, been stressed in the elementa.ry
school program. Consequently,; some of the ideas in thls

test will be unfamiliar to many teachers.

. The purpose of this test is to obtain base-line data
so that an evaluation-of the textbook can be made.

Be sure to fill in your code number on the answer sheet.

Copyright 1963 by
The Board of Trustees of the
Leland Stanford Junior University
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INSTRUCTIONS
A1)l of the questions in this test are multiple choice. You are
to select the correct answer from the five choices given and draw an X

through the corresponding letter on your answer sheet. Here are two sample

questions.
O. The product .06 X 3 equals
A. 0.00138 D. 1.38
B. 0.0138 E. 13.8
C. 0.138 ..

The correct answer is 0.0138, which is opposite the letter A
B. Therefore an X has been drawn through the letter B

on your answer sheet for sample question O.

00. Which of the following sets can be matched?

W = {Sunday, Monday, Tuesday, Wednesday, Thursday)

X:[—-—-—-_)-,f,d ,4»,/}

Y={a, e, i, 0, u}
) 7 = the set of cne digit counting numbers less than 6.
4 , A, Only W and X De Only W, X and Y
3 Be Only X &ard Y E. All of these

H Ce Only X and 2

2 N
3 Since each of the sets W, X, Y and Z2 has five members,
; they all can be matched. Thus, the correct answer is

a1l of these," which 15 opposite letter 'E.' Therefore,
draw an X through the letter E on your answer sheet

for sample question 00. {

There is space for scratchwork on the right hand side of each page
of the test. Weit
y ‘

é‘q o for the signal to begin.

Please do not make extra marks on your answer sheet.

b
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L,

The product of 875 X 284 would be how many more than the
product of 815 X.2842

D.. 6 tens X 284
1 ten X 284

A. 60 tens X é8
B. 60 tens X 284 E.
Cc. 600 tens X 284

Which number sentence is represented on the number line

below?

N——t 5—
9
-3 T 5 6 7 8 9
A N=9+5 D. N-5=9
B. N=9-5 B 9-N=35
C. N+5=290

1f 3 boys have.a total of 13 marbles and each boy has at
least on- marble, which of the following statements must be

true?

A. Fach boy has at least 2 marbles.

B. No boy has more them 7T marbles.

C. One boy has at least 5 marbles.

D. Two boys have the same number of marbles.

E. The boys all have different numbers of marbles.

Which of the following sets is closed under suvtraction?

A. “%he set of whole numbers

B. the set of even whole numbers

C. the set of even integers

D. the set of odd integers

E. the set of positive retional numbers




5e

6.

T

which of the following are true?

l_2__5___6__§,

() }=5=30=2F" 32
2.7 _3L
3 5

() 5+ 35

A. oOnly (a) D. Only (a), (b) and (d)
B. Only (&) and (b) E. All of these '
¢c. Onmly (¢) and (&)

Which of the following statements are true about the figure?

(a) AACD = ABEF A 5
(b) AABD = AEDB
(c) ABED = AFEB
(4) ACAD = AFBE
c D E F

A, A1l of these

ABCF is an isosceles trapezoid
B. Only (a), (b)end (d) . vith altitudes AD and BE.

¢. Only (b)
D. Only (¢)
E. Only (b) and (&)

The area of the parallelogram shown at the

right may be found by

A. adding 9 and k. | /

B. multiplying 9 and k4 Lyt

¢. multiplying 9 and 4 and /
dividing the product by two. — g —>

D. multiplying (9 + %) by 3

E. none of the above answers is
correct.

43

™




R O
B ' .

inani il aiatih L i ;-wr‘rw-.-"..ﬂ.—,.-.v-".-;rw
T e ARG M
[ hN R

ac il i e Y

-
3.4 4.3
(a) 5+7=7+5
- 9.3 .1y _:9.3\.1
| b)) G+ =G5
4 8.2 8xs
() 7+5=7%3
4 _2.3 = _8_.
3 (a) If r = =+§ then r 15
A. Only (c) D. Only (c) and (a)
g B. Only (a) ’ E. None of these.
% C. Only (a) and (b)
:
% 9. If A= {1,2}, B={1,2,3} and AUC = B, how many members
5 does C have? ]
$N: N R L s B T R L VA ARP AP IV P T \.wwn [ R A e s Lo sty P Tae e 8 A A ey, reLes . pa e eet
f"? A. 5 D. 1
3 B. 3 E. Camnot be determined.
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o 0 o
o o o ) o o
o) o)

In this question four different numerations of the above set

are given. Select the answer that indicates all the correct

numerations.
(2) lLeseven
(b) 133four
() Mg
(a) 3hhine
A. Only (a) and (¢) are correct.

(
B. Only (b) and (d) are correct.
C. Only (a), (b) and (c) are correct.
D. Only (b), (c) and (d) are correct.

E. All of the answers are correct.
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11. Which of the following is a model of the same

rational number as the one at the right?

(a) (b)

/

FICTITaN -~ - ~
,.7, Y e i i R R L o

: 7
, A. Only fa) S D. Only (b), (c) and (d)
* B. Only (c) E. All of these
C. Only (b) and (c)
1
It is correct to write the symbol = between R and S

whenever

A. all members.of set R are members of set S.

B. R and S are sets with the same number of elements.

C. R and S' are numbers.

De R and S ave different names for the same setos
S

E. R and are both sets of whole numb#rse

b5
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1k,

15.

16.

A polygon must have
(a) exactly one side.
(p) exactly two sides.
(¢) at least three sides.
(d) more than three sides.

A. (&) and (b) are correct D. (4d) is correct
B. (b) and (c) are correct E. None of the answers given

. above is corxrect.
C. (e) is correct ©

The common property of all sets which match (2, 4, 6} is:

A. _the property of having numbers for elementse.
B. the number three.

C. "the property of being an even number.

D. +the numeral III or the numeral 3, or both.

E. nothing, because there is no common property.

Which of the points A, B, C, T or E can be named by
the rational number %‘2
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Which of the following angles is congruent to LABC?
A

»

t=3

=)
A
» =

A. /D end [ E p. / D, /E and [/ F

B. [E end /F E. All of these

C. /G eand [/ H




17.

18.

190

20.

Which one of the following intersection sets is impossible

for a straight line and a square?

A. The empty set. D. A set of 3 points.
B. A sét of 1 point. E. A set of an imfinite

C. A set of 2 points number of points.

12, is the base five numeral for T . Which of the
five ten
following statements is correct?
A. 12 Pive is divisible by 2 Pive®
B. 12_. is a prime number.
five
c. 12, . 1is divisible by 6'ben'
D. 12 five IS divisible by 2 pive’ 3 five and 4 Five’
Ee 12pive = open”

Which of the following is a property of division? (a, b,

and c¢ represent non-zero numbers. )

A. (a-%b)-:—c=a-:—(b.:_c)

B. (a+Db)=c (a =c) +(b=c)
C. a=+b=b<+a

D. a=~(t + c)
E. aa<+1l=1

"

"

(a+D) +(ase)

1¢ "7 + T2 is written in each blank below, vhich of the

gsentences will be true?

(a) _ < b+ 72
(b) < 0+ 6
(e) >ty s 11
(a) >TT+ 79

A. Only (a) and (c)
B. Only (b) and (d)
¢. Oaly (2) aud ()

D. Only (c¢) and (&)
E. None of these

b7
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2l. Suppose _\ 1is a binary operation with
3 \4+=38 2 \6=9 1 \1=3
5 \6=12 3 \7T=11 5 \ ¥ =10

What is 5 _\ 97

A. 18 D. 41
B. 15 E. 6
C. k4

22. What is the product of hf‘v and 2 ?

ive five
A Beive Do Toive
B. uﬁve E. 8five
C. five

23. Which of the following are true?

(2) -2

Wl
X
=3|o

is the reciprocal of 29

(p) 3

Bl

(e) -
(a)

=jw W

A. Only (a) D. Only (a) and (4)
B. Only (b) | E. All of these
C. Only (a) and (Db)

24, Which of the following .ce empty sets?
(a) The set of all primes exactly divisible by 2.
(b) The set of all bald headed men.

(¢) The set of all positive even numbers exactly
divisible by 1l.

(d) The set of all fractions with O as the numerator.

A. Only (a) D. Only (a), (c) and (&)
B. Only (b) and (c) E. None of these.
C. Only (a) and (c)
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25, If 11% of a number equals $660, the number is

A. 89%.of $660. D. 111% or $660.
B. less then $660. E. not listed among these
C. equal to $660. ANSWers.

26. The operation which is the inverse of multiplication is

A, addition.

B. subtraction.

C. multiplication.
D. division.

E. none of these.

27. Which model represents

-5 + 2 1 2 : 2 L
sy T/ using the scale “* 0 —

1
A. — — i D. jo— -t :
o — | je—i
] -
B. -— 4 E. - —
}‘ -
p———i -———ri
c. j.— —
—i
; —>
);9

& ——— - - = - - e Tt e e i e

E ERIC :

Aruitoxt provided by Eic:




28, Which measure is the least?

‘ A. From 4 to ~8 on the number line.
B. From 6 to +9 on the number line,

C. From -6 to O on the number line. R
D. From O to +5 on the number line. .

E. From 6 to '5 on the number line.

29, The dimensions of a rectangle were reported as 2]]; : %
E < snd l% i'% inches. What is the largest area in square
'? ,_ inches which the rectangle could have?
T A. lb:-aL- De 5
5
= 19 5 -
3 B. 3 B 5ig
A 11
. “’ Co h‘]z

Questions 30 and 31 refer to the addition exercise below:

3 54 = 5 hundreds + 4 tens + 6 ones
§ +729 = 7 hundreds + P tens + ™ ones
f ’ Q hundreds + 6 tens +15 ones
3 = R thousands + S hundreds + T tens + U ones
»f = R,STU (final answer)

4

T

% N 0. Q =

g A. 5 D. 13

§ Bo 7 E' 35
-

: C. 12

31. In the final answer, R,STU represents:

A. the sum of the digits R, S, T and U.

B. the product of the numbers R, S, T and U.
Ce RX1+8S X100+ T X 100 + U X 1000.

De RX 1000 + S X100+ T X 10 +U X 1.

E. Twelve thousand, seven hundred, fifty.

o i3
N N
. €

50

‘-rruww b N
z g
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32, Which of the following models is for the

same rational number as the model on the
right?

(2) (:::>

(b)

(e) (a)
A. Only (4) D. Only (a), (b) and (c) “
B. Only (2) E. All of these

C. Only (a) and (c)

33. Which of the following are true?

(a) If ')I"P=32) P—%
o &-5-3-5 6
5 2 _2_3
() §-3=3"%
@ §-3-3
A. Only (a) D. Only (b) and (@)
B. Only (b) E. None of these

C. Only (2) and (c)

51




3k,

35

36.

37,

38,

The quotient L.44 is the answer to the division problem

A. 3.6) 518.k D. +36) .51
B. 3.6) 518k E. 36) 518.k
Ce .36) 51.

How many different prime factors does the number 72 have?

.Ao 0 D. 3
B, 1 E. 5
Ce 2

In order to find the product 5 X 11 we might:
A. use the division algorithm.

B. foxm the union of two disjoint sets with five and
eleven numbers.

C. prove that 5 base eleven = 11 tase five.
D. form a five by eleven array.

E. draw a triangle with sides 5" and 11" long.

Tf A and B are two sets which have the same number of

elements, then:

A. A and B must both be sets of numbers.

B., neither A nor B can be the empty set.

C. A and B must be sets of points.

De A and B can be put in 1 to 1 correspondence.

B, A and B are different names for the same set.

Four of the following five numerals are names for the same

number. Which one is a name for & different number?

A. 0.0125 D. 361%?36
B. ]fﬁ% .. 125 thousandths
Co 36

52




39. Choose the best wey to ccmplete this statement:
Standard wnits of messuremert are used
A. because throughout hislory people have used them.
B. because they are all related to base 10 numeration.
C. so that people can communicate wi.tli each other.

D. because they give more accurate measurements than.
non-standard units.

E. because scientific research requires metric units.

40. The least common multiple of 8, 12, and 20 is

A. 2Xx2.

B. 2X3X5.

C. 2X2X2X3X5.

D. 2X2X2x2xXx2X2X3X5.

E. none of the above.

41. Which of the following is true?
(a) {z, O,D] ~ {A)O] = [A)O:. Z, 0, D}
(b) N( {2) h’: 6: 8}) = [)4’]

(¢) &, ¥, 2}V I{X, 2} = (Y}

A. Only (a) D. Only (a) and (c¢)
B. Only (b) E. none of these
C. Only (C)

42, In which base does the numeral 53 represent an even nunbher? -

A. twelve D. seven
B. ten E. six
Ce. eigh't

53
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43, Given / RST as a unit angle,

R / c
50 T /\
and the AABC, \
A B

The sum of ‘the measures of the angles of the triangle in terus of -

unit angle is

Ae 10 uits. D, 180 wmitse
B. 12 units. E. 360 unitse.
Ce 14 units.

What is the hundreds digit in the answer to
T452.1 - 180.612

A, 1 D. 2
Be 9 E. 6
Ce 3

The lengths of the sides of a triangle are 6, 8 end 9 inches.
10h of the follcowing are the lengths of the sides of a triangle
similar to it?

18, 24, 27 inches

none of the above

D.
E.

A. 3, 4, 6 inches
B. 2, 3, 4 inches

If the side of a cube is multiplied by three, the volume of
the cube is

A, multiplied by three.

B, multiplied by nine.,

¢, multiplied by twenty-seven.
D, divided by twenty-seven.

E, divided by nines
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k7. The Division Algorithm states: 1f (a;b) is any ordered pair
of whole numbers, it is always possible to find whole numbers
q and r with r <D cuch that & = (g X b) + r. What ave
q and r for the ordered pair (6535 4T)?
A. g = 100; r =183 D. g =130, r = 425
3 Be q=139, r=2 E. none of the answers
C. q=100, r=1 above is correct.
~ A 48, Select the answer which indicates the English sen“c_ence or
5 ‘ sentences which correspond to the open sentence, y > 10.
- (a) I am more then ten years old.
A (b) John has ten dollaxs.
(¢) ‘'fhe board is over ‘ten inches long.
A (4) There are ten marbles in the bag.
E A. Only (a) and (b) are correct. T
R B. Only (b) and (c) are .correct. . ‘
o ¢c. Only (a) and (c) are corrects
‘ D. Only (c) and (d) are correct.
1; E. Only (a), (c) and (4) are correct.
49, TWhich of the following sets of whole mumbers best
represents the inequallty 3 <n <82
- A et >
g - o 1 2 3 Lk 5 &6 17 8 9
3 |
2 B,  e——f e e L L
. 9876543210'
; C.é—}{xxxxx}%};
2 3 5 6 7 8 9 10 11
p.  &—m———— | —e——e—>
i 9 8 7 6 5 4 3 2 1 0
B et e >
0o 1 2 3 4 5 6 1 & 9
55
]
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50. At a certain moment in a certain class Mary has the same
number of pencils ‘as Jane has rulers; dJane has the same
nuniber of rulers as Ellen has bhooks; and Ellen has e
different number of books than Mary has pencils. We can
be sure that
A. pencils, rulers and books cannot be counted with the

same numberse.
B. Mary has the same number of rulers as Jane has pencils.

Co the number of pencils Ellen has is different than the
number of books Mary has.

De. the number oi books Ellen has is smaller than the
number of pencils Mary has.

d E. there are at least two children in the class with the same
1 first name.
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